*Background:* Respiratory tract infections are a significant cause of morbidity and mortality in young children, elderly subjects, and immunocompromised patients. Rapid diagnosis is important to patients on admission and implement proper infection control measures. Epidemic respiratory infections can be caused by a wide variety of pathogens, including bacteria, *Mycoplasma pneumoniae, Chlamydophila pneumoniae,* or viruses such as influenza virus, adenovirus, rhinovirus, or coronaviruses etc. Although various culture methods, molecular techniques, and serologic diagnostic tests exist, for many epidemics the causative microorganism(s) are never determined. Furthermore, there has been no practical method for examining the broad pathogens ecology of respiratory infections to dissect the complex polymicrobial interactions that occur during explosive outbreaks of disease. We have developed a method for rapid detection of multiple respiratory pathogens in clinical specimens.

*Methods:* Using specific tiny microspheres, multiplex PCR technology and Luminex xMAP (flexible Multi-Analyte Profiling) have combined for rapid detection of 14 respiratory pathogens(18 typing) by DNA or RNA

*Results:* The specificity of the diagnostic system have be validated by 15 pathogens (19 typing) from ATCC. There are not cross-reaction in each other. In 138 samples collected from clinical respiratory tract infections, Bacteria were detected in 26 (37.68%) of 69 pathogens from 112 bronchoalveolar lavage, including 13 (18.84%) *M. tuberculosis* infections and viral pathogens were detected in 44.93%. *M. pneumoniae* and *C. pneumoniae* were in 17.39%. Influenza A virus detected in bronchoalveolar lavage and 26 nasopharyngeal swab was 21 of 112 (18.75%) and 7 of 26 (26.92%) by flexible Multi-Analyte Profiling.

*Conclusion:* Luminex xMAP Multi-Analyte Profiling were highly sensitive and accurate, high throughput and increased assay speed for detecting multiple respiratory pathogens in clinical specimens. It is useful tool for epidemiology yet.
